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DETAILED ACTION 
Status of the Application 

Claims 1, 3, 5-18, 21-32 are pending. 

It is noted that the examination of the instant application has been assigned to a different 
Examiner in Group Art Unit 1652. 

Applicant's amendment of claims 1, 3, 22-23, and 28-32 in Paper No. 21, filed on 
3/19/2003 is acknowledged. 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 3/19/2003 has been entered. 

As indicated in previous Office Action Paper No. 18, mailed on 1 1/19/2002, claims 5-15, 
17, 18, 21, and 24-26 were withdrawn from further consideration by the Examiner, 37 CFR 
1.142(b), as being drawn to an invention non-elected without traverse in Paper No. 12, filed 
4/8/2002. A complete reply to the final rejection must include cancellation of non-elected claims 
or other appropriate action (37 CFR 1.144) See MPEP § 821.01. 

Rejections and/or objections not reiterated from previous office actions are hereby 
withdrawn. 
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Priority 

1. Acknowledgment is made of a claim for foreign priority under 35 U.S.C. 1 19(a)-(d) to 
GERMANY 199-31-314.8 filed on 5/7/1999. 

2. Acknowledgment is made of a claim for domestic priority under 35 U.S.C. 120 or 121 to 
US application No. 09/353,608 filed on 7/14/1999. 

Terminal Disclaimer 

3 . The terminal disclaimer filed on 1 0/1 5/2002 disclaiming the terminal portion of any 
patent granted on this application which would extend beyond the expiration date of U.S. Patent 
No. 6200785 has been reviewed and is accepted. The terminal disclaimer has been recorded. 

Drawings 

4. The drawings have been reviewed and are approved by a draftsperson under 37 CFR 1 .84 
or 1.152. 

Claim Objections 

5. Claims 1 and 30 objected to because of the recitation of "L-lysine producing bacteria". 
For clarity, it is suggested that the term be replaced with "An L-lysine producing bacterium". 
Appropriate correction is required. 

6. Claims 1 and 29 are objected to because of the recitation of "promoter". It is suggested 
that the term be replaced with "promoter". Appropriate correction is required. 
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7. Claim 1 is objected to because of the recitation of "wherein overexpression of said pyc 
gene. . ..of said pyc gene wherein overexpression of said dapA gene..". For clarity, it is suggested 
that the term "and" or a comma, be inserted in between the terms "pyc gene" and "wherein". 
Appropriate correction is required. 

8. Claims 1 and. 29 are objected to because of the recitation of "MA20". It appears that the 
term "MA20" is a typographical error since according to the specification, SEQ ID NO: 6 
represents an MA 16 mutation. Appropriate correction is required. 

9. Claims 3, 27-29, 31-32 are objected to because of the recitation of "Bacteria of claim #". 
It is suggested that the term be replaced with "The bacterium of claim #" since said bacterium 
has already been defined in a previous claim. Appropriate correction is required. 

10. Claim 16 is objected to because of the recitation of "Escherichia coli". For clarity, it is 
suggested that the term be replaced with "An Escherichia coli". Appropriate correction is 
required. 

1 1 . Claim 29 is objected to because of the recitation of "insterted". It appears that the term is 
a typographical error. For examination purposes, it will be assumed that the intended meaning of 
the term is "inserted". Appropriate correction is required. 

12. Claim 29 is objected to because of the recitation of "a aecD..gene". For clarity, it is 
suggested that the term be replaced with "an aecD. . .gene". Appropriate correction is required. 

13. Claim 30 is objected to because of the recitation of "encoding lysine export carrier". For 
clarity, it is suggested that the term be replaced with "encoding a lysine export carrier". 
Appropriate correction is required. 
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Claim Rejections - 35 USC§112, Second Paragraph 

14. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

15. Claims 1, 3, 27-32 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

1 6. Claim 1 is indefinite in the recitation of "synthase activity above the level of a wild type 
Corynebacterium glutamicum" as it is unclear how one can compare synthase activity with a 
bacterium. If the intended comparison is between synthase activity when overexpression takes 
place versus synthase activity when no overexpression takes place, it is suggested that the term 
be amended to recite "synthase activity above the level of that found in a wild type 
Corynebacterium glutamicum". For examination purposes, the suggested language will be used. 
Correction is required. 

17. Claim 3 is indefinite in the recitation of "overexpression of said LysE gene is achieved by 
increasing the copy number of LysE genes" as it is unclear and confusing. As written, it appears 
that overexpression of the C. glutamicum LysE gene is achieved by increasing the copy number 
of other LysE genes which may not be from C. glutamicum. It is suggested that the term be 
amended to recite "overexpression of said LysE gene is achieved by increasing the copy number 
of said gene" or similar. For examination purposes, the suggested language will be used. 
Correction is required. 

18. Claim 28 is indefinite in the recitation of "aspartate kinase is resistant to inhibition and/or 
threonine" as it is unclear what the meaning of the term is. As written, it appears that aspartate 
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kinase can be resistant to threonine. For examination purposes, it will be assumed that the 
intended meaning of the term is "aspartate kinase is resistant to inhibition by lysine and/or 
threonine". Correction is required. 

1 9. Claim 29 is indefinite in the recitation of "wherein said dapA gene including a dapA 
promotor selected from the group consisting of:. . ..wherein said dapA gene, including said dapA 
promotor is insterted into a aecD (amino ethyl cysteine degrading) gene. . ." as it is unclear and 
confusing. Applicants argue that the claim as amended should render this rejection moot, 
however, the Examiner disagrees with Applicant's contention for the following reasons. First, 
the term "wherein said dapA gene including a dapA promoter" is unclear since one cannot 
determine if the meaning of the term is "dapA gene and a dapA promoter" or "dapA gene or a 
dapA promoter". Furthermore, there is no linking clause between the first recitation of "wherein 
said dapA" and the second recitation of said term. In addition, the term "insterted into a 
aecD....gene of C. glutamicum" is unclear since one cannot determine what is being inserted, the 
dapA gene, the dapA promoter, or both. Finally, it appears from the specification that the dapA 
gene is linked to the aecD gene and not inserted into the aecD gene as recited. It is noted that the 
presence of the aecD gene would allow for the C. glutamicum cell to utilize S-(beta- 
Aminoethyl)-cysteine (AEC) as an alternative nitrogen source. Therefore, if the dap A gene is 
inserted into the aecD gene, this will destroy the ability to use AEC. Since it is unclear from the 
claim if the insertion of the dap A gene and its promoter is intended to eliminate AEC utilization 
and the specification does not seem to indicate the inactivation of the aecD gene by insertion of 
the dapA gene, for examination purposes, the claim will be interpreted as being drawn to the 
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bacterium of claim 1 further comprising the C. glutamicum aecD (amino ethyl cysteine 
degrading) gene. Correction and/or clarification is required. 

20. Claims 27, 30-32 (claim 28 dependent thereon) are indefinite in the recitation of 
"overexpressed" since it is a relative term, no standard for ascertaining the requisite degree has 
been provided and one of skill in the art would not be reasonably apprised of the scope of the 
invention. This rejection was applied to claims 27, 30-32 in previous Office Action Paper No. 
18, mailed on 11/19/2002. 

Applicants argue that the inclusion of the term "wild-type" further defines the scope of 
the claims. In addition, Applicants argue that the claims have been amended to indicate that 
"overexpression" refers to a level above that produced using a wild type C. glutamicum. While 
Applicant's arguments have been fully considered, they are not deemed persuasive to overcome 
the rejection as it applies to claims 27-28, 30-32. It is noted that neither claim 27 nor claim 30 
recite a definition of the term "overexpressed" as asserted. Furthermore, the term "wild type" in 
claim 30 defines which pyc gene is to be "overexpressed" but does not define the term 
"overexpressed". For examination purposes, it will.be assumed that the term "overexpressed" 
refers to a gene which is expressed at a level which is higher that its normal expression level in a 
wild-type C. glutamicum. Correction is required! 

Claim Rejections - 35 USC § 112, First Paragraph 

2 1 . The following is a quotation of the first paragraph of 35 U. S .C. 1 1 2 : 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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22. Claims 27-28, 30-32 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventors), at the time the application was filed, had possession of the 
claimed invention. 

23. This rejection has been discussed at length in Paper No. 1 8 and is now applied to 
amended claims 27-28 and 30-32 for the reasons of record. 

24. Applicants argue that the C. glutamicum pyc, lysC, and lysE genes are well known in the 
prior art and that the teachings of the prior art in conjunction with the teachings of the 
specification in regard to overexpression by increasing the copy number of the genes as well as 
the amendments filed, should render the claims neither vague nor indefinite. 

Applicant's arguments have been fully considered but are not deemed persuasive to 
overcome the rejection. It is noted that while the instant claims have been rejected under 35 
USC, 1 12 second paragraph as being indefinite, those rejections and any arguments presented by 
Applicants have already been addressed above. In regard to the instant written description 
rejection, while it is agreed that C. glutamicum pyc, dapA, lysC and lysE are known in the prior 
art, claims 27-28 and 30-32 are directed to a bacterium wherein these genes are overexpressed by 
any means and not just by increasing the copy number of the desired gene. As indicated in 
previous Office Action Paper No, 22, mailed 4/18/2003, the specification discloses' at page 7 that 
overexpression can be achieved by altering the promoter and the regulatory region or the 
ribosome binding site of the desired gene but there is no disclosure of which mutations in the 
promoter, regulatory region, or the ribosome binding site of the recited genes , will result in 
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overexpression of such gene. Therefore, it is unclear as to how one of skill in the art can 
reasonably conclude that the claimed invention is adequately described if mutant genes essential 
to practice the claimed invention have not been disclosed in the specification or the prior art. 
The instant disclosure does not provide sufficient description of a representative number of 
species, as encompassed by the genera of mutant genes recited in the claims, to put one of skill 
in the art in possession of all attributes and features of all species within the claimed invention. 

25. Claims 27-28 and 30-32 rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a C. glutamicum cell wherein the C. glutamicum pyc 
gene, C. glutamicum dapA gene, C. glutamicum lysE gene are overexpressed by increasing the 
copy number of such genes, does not reasonably provide enablement for (1) said C. glutamicum 
cell further capable of overexpressing the C. glutamicum lysC gene by any means or (2) said C. 
glutamicum cell further capable of overexpressing a C. glutamicum lysC gene which has been 
mutated to encode an aspartate kinase which is resistant to inhibition by lysine and/or threonine. 
The specification does not enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/or use the invention commensurate in scope with these 
claims. 

26. This rejection has been discussed at length in Paper No. 1 8 and is now applied to 
amended claims 27-28 and 30-32 for the reasons of record. 

27. Applicants argue that the claims as amended are fully enabled by the specification. 
Specifically, Applicants refer to overexpression of the pyc gene through increasing the copy 
number of the pyc gene. 
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28. Applicant's arguments have been fully considered but are not deemed persuasive to 
overcome the rejection. As indicated above, claims 27-28 and 30-32 are directed to a bacterium 
wherein the C. glutamicum pyc, dapA, lysE and lysG genes are overexpressed by any means and 
not just by increasing the copy number of the desired gene. While the specification discloses 
that overexpression can be achieved by altering the promoter, the regulatory region or the 
ribosome binding site of the desired gene, the specification fails to disclose which are the 
modifications (i.e. substitutions, deletions or insertions) in the promoter, the regulatory region or 
the ribosome binding site, which would result in overexpression of said genes. As such, one of 
skill in the art would have to go through the burden of undue experimentation to (1) isolate the 
promoter, regulatory region or the ribosome binding site of the recited genes if they are unknown 
and/or (2) create an extremely large number of modifications in the promoter, regulatory region 
and/or ribosome binding site and test which ones would result in overexpression of the gene. 
Thus, Applicant has not provided sufficient guidance to enable one of ordinary skill in the art to 
make and use the invention in a manner reasonably correlated with the scope of the claims. 



Claim Rejections - 35 USC § 103 

29. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth . 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art ^ 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

30. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 



in 
are 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

31. Claims 30-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Peters- 
Wendisch et al. (DE 198-31-609-A1, cited in the IDS) in view of Cremer et al. (EP-0-435-132- 
Al, cited in the IDS), Vrlijc et al. (DE 195-48-222-A1, cited in the IDS), and Araki et al. (EP 0- 
854-1 89-A2, cited in the IDS). 

32. This rejection, which was applied to claims 30-31, has been discussed at length in Paper 
No. 18, mailed on 1 1/19/2002 and is applied to claim 32 for the reasons set forth below. 

33. Applicants argue that the cited documents neither alone or in combination teach or 
suggest the simultaneous enhancement of either (1) the pyc, dapA and lysE or (2) pyc, dapA, 
lysC and lysE, using the dapA promoter as set forth in SEQ ID NO: 5 or SEQ ID NO: 6. 
Therefore, Applicants conclude that the Examiner has failed to establish a prima facie case of 
obviousness and request the withdrawal of the rejection. 

34. Applicant's arguments have been fully considered but are not deemed persuasive to 
overcome the rejection. Claim 30, as written, is drawn to a C. glutamicum cell which is capable 
of overexpress the C. glutamicum pyc, dapA and lysE genes by any means. Claim 3 1 adds the 
limitation that said cell be also capable of overexposing the C. glutamicum lysC gene whereas 
claim 32 adds the limitation that the lysC gene overexpressed encode a mutant aspartate kinase 
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which is resistant to inhibition by lysine and/or threonine. None of claims 30-32 require the. „ m 
Of the dapA promoters as set forth in SEP TP NO- Snrfi 

As indicated in previous Office Action Paper No. 18, Peters-Wendisch et al. teaches that 
overexpression of the C. glutamicum pyc gene (pVWEXlpyc) in C. glutamicum (DG52-5 strain) 
resulted in significant increase of L-lysine in the medium (pages 5-6; Table 2, DG52- 
5(pVWEXlpyc)). Cremer et al. teaches the overexpression of the C. glutamicum dapA and lysC 
genes in C. glutamicum (page 5, lines 15-32) which resulted in increased production of L-lysine 
relative to the overexpression of the dapA or lysC genes alone (Table 2, page 7). Vrlijc et al. 
teaches that overexpression of the C. glutamicum lysE gene in C. glutamicum resulted in 
increased yields of L-lysine in the medium since lysine transport to the medium was enhanced 
(page 5; Figures 3 and 4). Araki et al. teaches that the overexpression of dapA, a mutant lysC, 
dapB, lysA, and aspC genes simultaneously resulted in increased production of L-lysine after 72 
hours of growth (Table 4, last two entries, page 18). The mutant lysC used by Araki et al. 
encodes a C. glutamicum (also known as Brevibacterium lactofermentum ATCC 13869, page 4, 
line 1 1 ; page 4 line 55-page 5, line 13, SEQ ID NO: 3-7 sequence listing under organism) 
aspartate kinase which is resistant to inhibition by lysine and threonine (page 2, lines 54-57; page 
3 line 37, plasmid pCABL). 

It would have been obvious to one of ordinary skill in the art to construct a C. 
glutamicum bacterium which is capable of overexposing the C. glutamicum pyc, lysE, dapA 
and lysC genes by combining the teachings of Peters-Wendisch, Cremer, Vrlijc and Araki. One 
of ordinary skill in the art is motivated to combine these teachings for the benefit of increasing 
lysine yields, since as demonstrated by Araki and Cremer, the combined overexpression of two 
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or more genes that increase production of lysine is beneficial for increasing lysine yields. One 
would have a reasonable expectation of success at transforming a C. glutamicum cell with 
expression vectors comprising the C. glutamicum pyc, lysE, dapA and mutant lysC gene because 
each of the references cited teach the successful transformation of C. glutamicum with vectors 
comprising each of the C. glutamicum genes mentioned above. Furthermore, each of the 
references cited above teach the improvement of lysine production when such genes are 
overexpressed. Therefore, the invention as a whole would have been prima facie obvious to a 
person of ordinary skill in the art at the time the invention was made. 

Allowable Subject Matter 

35. Claims 16, 22 and 23 appear to be allowable over the prior art of record. 

Conclusion 

36. Applicants are requested to submit a clean copy of the pending claims (including 
amendments, if any) in future written communications to aid in the examination of this 
application. 

37. Certain papers related to this application may be submitted to Art Unit 1652 by facsimile 
transrmssKm. The FAX number is (703) 308-4556. The faxing of such papers must confo^ wkh 
tte notices published in the Official Gazette, 1 156 OG 61 (November 16, 1993) and 1 1570GM 
(December 28, 1993) (see 37 CFR 1.6(d)). NOTE: If Applicant submits i paper bTFAX the 

cSsTni TT°n nrf c?m^ y ^ PPliCant ° r A PP licant ' s representative. NO DUPLICATE 
COPIES SHOULD BE SUBMITTED, so as to avoid the processing of duplicate papers in the 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Delia M. Ramirez whose telephone number is (703) 306-0288 
I he examiner can normally be reached on Monday-Friday from 8:30 AM to 5 00 PM 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Ponnathapura Achutamurthy can be reached on (703) 308-3804. Any inquiry of 
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a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number is (703) 308-0196. 



Delia M. Ramirez, Ph.D. 
Patent Examiner 
Art Unit 1652 



DR 

May 28, 2003 




